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Effects of Ammi visnaga (Bisnaga) Extract on the Volume and
Acidity of Stimulated Gastric Secretion in Fasting Rabbits

Muhammad Jan

ABSTRACT

Objective: To determine the efficacy of extract of Ammi visnaga on volume and acidity of stimulated gastric secretion in
rabbits and also its safety on liver and kidney function.

Study Design: Quasi experimental study.

Place and Duration of Study: Pharmacology Department, Saidu Medical College, Swat, in the years 2008-9.
Methodology: Thirty rabbits weighing 1 — 1.5 kg were divided into groups A, B and C each having 10 animals. After fasting
for 48 hours, pylorus of animals of group A and B was ligated. Group A was administered Carbachol and group B was
given extracts of Ammi visnaga followed by Carbachol after 15 minutes intraperitoneally. After 4 hours, stomach contents
were measured for volume and then centrifuged and estimated for acidity. The extract was also administered to group C
animals for 45 days to observe its effects on liver and kidney function.

Results: In group B, reduction in volume, free and total acidity of gastric juice was highly significant when the mean values
were compared with group A. In group C, mean values of liver and kidney function test compared with pre-treated values,
were found statistically non-significant.

Conclusion: Ammi visnaga extract can be used effectively and safely in the treatment of hyper acidity conditions and

peptic ulcer after evaluation of its effects in human being.
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Kidney function.

INTRODUCTION

Peptic ulcers are not found in achlorhydric patients and
almost always occur in patients with Zollinger- Ellison
(ZE) syndrome which is characterized by very high acid
secretion.! It has been documented that 38 medicinal
plants including fruits of Ammi visnaga (Bisnaga, Ajwine)
in vernacular have a natural calcium channel blocker.2
Khellin and Visnagin were identified from Ammi visnaga
fruit having calcium channel blocking mode of action.3-5
The extract from the fruit of Ammi visnaga is also
used to treat asthma and angina pectorisé and also
has nematocidal?, insecticidal and repellant activity.®
Visnagin has potential effects on kidney stone preven-
tion,9.10 a neuroprotective effect,’ and anti-inflammatory
effect.12 Khellin and Visnagin prevent renal epithelial cell
damage and play a potential role in the prevention of
stone formation associated with hyperoxaluria.!3 It has
bactericidal activity except against Pseudomonas
aerugenosa.’* Visnagin causes vasodilatation and
reduces blood pressure by inhibiting calcium ion influx
into the cell and has also anti-inflammatory effect in
microglial cells.1516 Calcium channel blocking agents
are commonly used in the treatment of hypertension,
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angina, myocardial infarction and supraventricular
tachycardia,’” as inhibitors of muscle contraction.
Stomach motility and acid secretion have been shown to
be dependent upon calcium ions influx making Ammi
visnaga an option for the treatment of peptic ulceration.

Therefore, this study was conducted to evaluate the
effects of extract from the fruits of Ammi visnaga on the
volume and acidity of Carbachol induced gastric
secretion and effects on liver and kidney function.

METHODOLOGY

Thirty rabbits of local breed were selected for this experi-
mental study which was conducted at Pharmacology
Department, Saidu Medical College, Swat, in the years
2008-9, after ethical approval from the Institute.

Healthy animals of either gender weighing 1-1.5 kg were
used in the study. All the animals were kept fasting for 48
hours with free availability of water before they were
subjected to experimental procedure. The animals were
divided into 3 groups each containing 10 animals. Group
A was Carbachol treated, group B was Ammi visnaga +
Carbachol treated and group C was only Ammi visnaga
treated for 45 days. Extract was prepared in Tradition
Medicine Division in National Institute of Health (NIH),
Islamabad. Fruit of Ammi visnaga was dried in shade.
Twenty grams of finely grinded fruit of Ammi visnaga
was dissolved in methanol for one time, put in Soxhelt
extractor. Vapours were condensed and then dried to
solid form. Dose was calculated in milligram on the basis
of dry extract.
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The operative procedure was the one adopted by
Vischer et al.'® Animals were anaesthetized with ether in
a dessicator, abdomen was opened and pylorus was
ligated with silk suture. Then abdominal wall was closed
with suture clamps and Carbachol 600 pg/kg body
weight was administered intraperitoneally (I.P) to group
A, Ammi visnaga 500 mg/kg body weight to group B
followed by Carbachol 600 ug/kg body weight after 15
minutes to group B. The rabbits were deprived of water
for 4 hours after the administration of drugs. Then the
rabbits were sacrificed, thorax and abdomen were
opened, esophagus was ligated and the stomach was
removed quickly. The contents of the stomach were
collected. The volume of gastric juice was measured.
Then the contents were centrifuged, filtered and
subjected to titration for estimation of free and total
acidity by the method described by Varley.'® Total acidity
was the sum of free plus combined acidity. In case of
group C, blood samples were taken for estimation of
liver and kidney function before and after 45 days
treatment with extract 500 mg/kg body weight twice daily
intraperitoneally.

The data were entered into SPSS version 19. Means
and SD (standard deviation) were calculated for all the
quantitative variables, while frequencies and percent-
ages were calculated for qualitative variables. Inferential
test used to compare between the two groups was
paired sample t-test for numerical variables and chi-
square test for categorical variables. A p-value of < 0.05
was considered to be statistically significant.

RESULTS

The mean values of volume, free acidity and total acidity
of gastric secretion in group A (Carbachol treated group)
and group B (Ammi visnaga + Carbachol treated) were
compared. There was reduction in the mean values of all
the parameters mentioned above. These reductions were
found to be statistically highly significant (p < 0.001,
Table 1). In group C, the mean values for kidney function
(serum creatinine and blood urea) and liver function
(serum bilirubin, SGPT and alkaline phosphatase) after
administration of the extract of Ammi visnaga for 45 days
were compared to the mean values of the above
mentioned parameters from the samples taken before the
administration of the extract (control). These changes
were non-significant (Table II).

Table I: Effect of extract from Ammi visnaga (500 mg/kg body weight)
on volume and acidity of Carbachol (600 ug/kg body weight)
induced gastric secretion in rabbits.

Drug Volume of gastric Acidity
secretion (ml) | (meg/dl of gastric secretion)
Free Total
Carbachol 28.7 +2.057 6.39+1.29 | 7.64 +£1.29
(10) (10) (10)
Ammi visnaga + Carbachol 13.8 £1.82 2.41+£068 | 3.57 +0.87
(10) (10) (10)
p-values (paired sample t-test) < 0.001 < 0.001 < 0.001

All the values are given as mean + SD

Table lI: Effects of extract from Ammi visnaga on kidney function and
liver function in rabbits after the administration of extract
500 mg/kg body weight intraperitoneally twice daily for 45 days.

Drug Kidney function tests Liver function tests
S. Creatinine | Blood urea | S.Bilirubin| S.G.P.T Alk.
(mg/dl) (mg/dl) (mg/dl) (LU/L) |phosphatase

(LUL)

Carbachol 1.24+0.08 | 36.2+2.93 | 0.17+0.08 |36.1+2.33| 82.6+2.17

(before injecting (10) (10) (10) (10) (10)

the extract)

Ammi visnaga | 1.24+0.08 | 34.1+2.75 | 0.13+0.04 |35.8+2.04| 82.1+2.13

(10) (10) (10) (10) (10)

p-value (paired 0.919 0.112 0.168 0.627 0.685

sample t-test)

All the values are given as mean + SD

DISCUSSION

This study evaluated the effect of Ammi visnaga extract
on the gastric acid production in a rodent models.
Increased acid production from gastric mucosa is
responsible for peptic ulceration in majority of the human
patients. The chemical mediators acetylcholine and
gastrin act through calcium ions influx and increase
gastric acid secretion. Calcium also stimulates the
release of gastrin. Cholinergic stimulation causes
increased gastric acid secretion due to increase in the
permeability of parietal cell membrane to extracellular
calcium. Carbachol being a cholinomimetic agent
increases free intracellular calcium ions that in turn
activate protein kinase by phosphorylation and lead to
increased production of HCI. It was, therefore, used to
simulate the hyper acidity conditions in the animal model.

Induction of hypercalcaemia through intravenous
administration of calcium is usually associated with
increased gastric volume and acidity.20.2" The acid
stimulating ability of calcium is well known and there is
extreme sensitivity to calcium in patients with ZE
syndrome.22.23 So calcium channel blockers may have a
definite role in reducing gastric acid secretion.

In this study, it was observed that Ammi visnaga reduced
the volume free acidity and total acidity in rabbits. All
these reductions were statistically highly significant
when compared with the mean values in Carbachol
treated group. This is due to the calcium channel
blocking activity of natural calcium channel blocker
present in the extract.

This study results are consistent with other workers who
concluded that calcium channel blocker Verapamil
significantly reduces gastric acid secretion.21.22 The
extracts containing natural calcium channel blockers
inhibit the calcium ion influx, which may be responsible
for the observed reductions in volume and acidity of
gastric secretion. Besides, calcium channel blockers
inhibit lipoxygenase pathway during metabolism of
arachidonic acid. So leukotrienes, the injurious
substances are not formed and all the arachidonic acid
is metabolized through the cyclo-oxygenase pathway.
This will lead to the production of prostaglandin which
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couples with Gl protein. This inhibits adenyl cyclase.
There is no proton pump activation and thus decrease
HCI production.23 Release of histamine from mast cells
is critically dependent on external calcium ions, so by
blocking calcium ions, can block histamine release
which is a potent agent for HCI secretion.24

Calcium channel blockers are also used in controlling
contraction of cardiovascular smooth muscles25 and
prevention of premature labor.26 All these actions are
due to the calcium channels blocking activity. Similarly,
the anti-acid secretory action of the extract can be
explained on the basis of documented calcium channel
blocker present in the extract.

Therefore, it can be effectively used for hyper acidity
conditions, peptic ulcer and the treatment of the above
mentioned diseases. When the mean values of different
parameters for liver and kidney function were compared
before and after treatment, all the changes were non-
significant showing that this extract is safe for these
organs. There were no scientific or technical bias in this
study. The major limitation of this study is that its results
cannot be generalized to humans as the study was
carried out on animals. Therefore, such study must be
conducted first in human models with due precautions.

CONCLUSION

Ammi visnaga extract may be beneficially used in
hyperacidic secretory conditions and peptic ulcer
disease without any adverse effect on liver and kidneys.
Further studies in this regard for evaluation of these
effects are suggested in human subjects.
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